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AAbbssttrraacctt  

 
The intense competitive environment which characterizes many industry sectors is forcing many firms to look for 
diverse strategies to improve their performance and customer satisfaction. At first, these strategies focused on 
improving each company’s operations, bringing them to higher performance levels. Today this is not enough. It is 
becoming recognized that to stay competitive, companies need to look for improvement opportunities available 
due to the integration and excellent management of the supply chain to which they belong. The project described 
in this paper deals with defining and implementing an improvement program of the supply chain of glass 
products for a Mexican company located in Monterrey, Mexico. 
The purpose of the program is to increase customer satisfaction at lower inventory levels. This on-going program 
consists of the implementation of several projects including the centralization of end product inventories, 
improving forecasting precision, promoting alliances with distributors and redefining its commercial product 
catalog stand out. The report presents a summary of the evolution of the program, a description of the potential 
benefits and the current status of the efforts. 
 
 

1. Introduction  
 

TTooddaayy’’ss  ccoommppeettiittiioonn  iiss  ssoo  iinntteennssee  tthhaatt  iitt  hhaass  ddrriivveenn  ccoommppaanniieess  ttoo  llooookk  ffoorr  iimmpprroovveemmeenntt  
iinniittiiaattiivveess  aassssoocciiaatteedd  wwiitthh  tthhee  iinntteeggrraattiioonn  ooff  tthhee  ssuuppppllyy  cchhaaiinn  iinn  wwhhiicchh  tthheeyy  ppaarrttiicciippaattee..  
IImmpprroovviinngg  iinntteerrnnaall  ooppeerraattiioonnss  iiss  ccuurrrreennttllyy  nnoott  ssuuffffiicciieenntt  ttoo  mmaaiinnttaaiinn  tthhee  mmaarrkkeett  ssaattiissffiieedd  wwhhiillee  
ssuussttaaiinniinngg  pprrooffiittaabbiilliittyy..    

TThhee  pprroojjeecctt  ddeessccrriibbeedd  iinn  tthhiiss  ppaappeerr  ggrreeww  oouutt  ooff  tthhee  nneeeedd  ooff  aa  GGllaasssswwaarree  MMeexxiiccaann  
ccoommppaannyy  llooccaatteedd  iinn  MMoonntteerrrreeyy,,  MMeexxiiccoo  ttoo  mmaakkee  ssiiggnniiffiiccaanntt  cchhaannggeess  iinn  iittss  ccoommppeettiittiivveenneessss  
lleevveell  iinn  aa  mmaarrkkeett  eeaaggeerr  ffoorr  bbeetttteerr  sseerrvviiccee  aanndd  rreessppoonnssee..  
 This paper deals with the description of an ongoing effort to improve the supply chain 
performance of a company in terms of consumer satisfaction, inventory levels and rapid 
response.  

  TThhee  rreeppoorrtt  ccoonnssiissttss  ooff  ffoouurr  ccoorree  sseeccttiioonnss..  TThhee  iinniittiiaall  sseeccttiioonn  ddeessccrriibbeess  rreesseeaarrcchh  
rreellaatteedd  ttoo  ssuuppppllyy  cchhaaiinn  ooppeerraattiioonnss  iimmpprroovveemmeenntt..  HHeerree,,  iitt  iiss  aallssoo  bbrriieeffllyy  ddeessccrriibbeedd  tthhee  pprroocceessss  
ffoolllloowweedd  iinn  tthhiiss  pprroojjeecctt..  TThheenn,,  tthhee  aannaallyyssiiss  aanndd  ddiiaaggnnoossiiss  ooff  ccuurrrreenntt  ooppeerraattiioonnss  ppeerrffoorrmmaannccee  
ffoorr  tthhee  ccoommppaannyy  iiss  sshhoowwnn..  TThhee  tthhiirrdd  sseeccttiioonn  ddeessccrriibbeess  tthhee  eevvaalluuaattiioonn  ooff  tthhee  iimmpprroovveemmeenntt  
rreeccoommmmeennddaattiioonnss  aanndd  rreellaatteedd  rreessuullttss..  FFiinnaallllyy,,  ccoonncclluussiioonnss  ooff  tthhee  eeffffoorrtt  aanndd  aaddddiittiioonnaall  
ssuuggggeessttiioonnss  aarree  ddeettaaiilleedd..  

  
22..  PPrreevviioouuss  RReesseeaarrcchh  LLiitteerraattuurree  
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PPeerrffoorrmmaannccee  iimmpprroovveemmeenntt  hhaass  bbeeeenn  aarroouunndd  ssiinnccee  tthhee  IInndduussttrriiaall  RReevvoolluuttiioonn,,  wwiitthh  iinniittiiaall  

eeffffoorrttss  ggeeaarreedd  ttoo  iinnccrreeaassee  pprroodduuccttiivviittyy  tthhrroouugghh  ttiimmee  mmeeaassuurreemmeenntt  aanndd  mmeetthhooddss  iimmpprroovveemmeenntt  
tteecchhnniiqquueess..  TThhee  nneexxtt  ggrreeaatt  mmoovveemmeenntt  ffoorr  iimmpprroovveemmeenntt  wwaass  sseett  bbyy  tthhee  TTQQMM  ffoouunnddeerrss  ssuucchh  aass  
DDeemmiinngg,,  11998822    ,,  JJuurraann,,  11998899  aanndd  ootthheerrss,,  aanndd  tthhoossee  sseeeekkiinngg  wwaassttee  eelliimmiinnaattiioonn  ssuucchh  aass  TTaaiiiicchhii  
OOhhnnoo,,  aanndd  SShhiinnggoo,,  11998899    ..  TThhee  eemmpphhaassiiss  ooff  tthheessee  iimmpprroovveemmeenntt  eeffffoorrttss  hhaavvee  bbeeeenn  mmaaiinnllyy  
ffooccuusseedd  iinn  tthhee  sshhoopp  fflloooorr,,  lleeaavviinngg  ggrreeaatt  iimmpprroovveemmeenntt  ooppppoorrttuunniittiieess  uunnaatttteennddeedd  aatt  tthhee  ssuuppppllyy  
cchhaaiinn  lleevveell..  

IInniittiiaall  eeffffoorrttss  ttoo  ttaakkee  tthheessee  mmoovveemmeennttss  ttoo  tthhee  ssuuppppllyy  cchhaaiinn  lleevveell  hhaavvee  bbeeeenn  ggiivveenn  bbyy  
vvaarriioouuss  rreesseeaarrcchheerrss..  IInn  ppaarrttiiccuullaarr,,  AA..TT..  KKeeaarrnneeyy,,  IInncc,,  ddeevveellooppeedd  aa  sseerriieess  ooff  rreesseeaarrcchh  ssttuuddiieess  
ssppoonnssoorreedd  bbyy  tthhee  CCoouunncciill  ooff  LLooggiissttiiccss  MMaannaaggeemmeenntt..  TThhee  ffiirrsstt  ssttuuddyy  ssuurrvveeyyeedd  vvaarriioouuss  
aapppprrooaacchheess  tthhee  UU..SS..  iinndduussttrryy  wwaass  uussiinngg  ttoo  mmeeaassuurree  pprroodduuccttiivviittyy  iinn  pphhyyssiiccaall  ddiissttrriibbuuttiioonn  aanndd  
eennddeedd  uupp  wwiitthh  aa  bbooookk  ((AA..TT..  KKeeaarrnneeyy,,11997788))..    TThhee  sseeccoonndd  ssttuuddyy  hhaadd  tthhee  ffoolllloowwiinngg  ggooaallss::  TToo  
mmeeaassuurree  UU..SS..  iinndduussttrryy´́ss  pprrooggrreessss  iinn  iimmpprroovviinngg  ddiissttrriibbuuttiioonn  pprroodduuccttiivviittyy,,  ttoo  aasssseessss  tthhee  iimmppaacctt  
eennvviirroonnmmeennttaall  ffaaccttoorrss  ssuucchh  aass  ttrraannssppoorrttaattiioonn  ddeerreegguullaattiioonn,,  ooiill  sshhoorrttaaggeess,,  rreecceessssiioonn  aanndd  ootthheerrss,,  
hhaadd  oonn  pprroodduuccttiivviittyy  iimmpprroovveemmeenntt,,  aanndd  ttoo  mmaapp  oouutt  ppaatthhss  ffoorr  ffuurrtthheerr  iimmpprroovveemmeenntt..  TThhiiss  eeffffoorrtt  
rreessuulltteedd  iinn  aa  ppuubblliiccaattiioonn  ((AA..TT..  KKeeaarrnneeyy,,  11998833))..  FFiinnaallllyy,,  tthhee  tthhiirrdd  ssttuuddyy  ccoonndduucctteedd  iinn  11999911  hhaadd  
aann  eexxppaannddeedd  ssccooppee  tthhaatt  iinncclluuddeess  nnoott  oonnllyy  pprroodduuccttiivviittyy  bbuutt  tthhee  qquuaalliittyy  ddiimmeennssiioonn  aallssoo..  TThhiiss  
eeffffoorrtt  aatttteemmpptteedd  ttoo  uunnddeerrssttaanndd  tthhee  cchhaannggeess  tthhaatt  hhaavvee  ttaakkeenn  ppllaaccee  ssiinnccee  11998833,,  aannttiicciippaattee  tthhee  
eeffffeecctt  ooff  ccuurrrreenntt  iissssuueess  aanndd  ttrreennddss  oonn  llooggiissttiiccss  mmaannaaggeemmeenntt,,  iiddeennttiiffyy  tthhee  bbeesstt  aanndd  mmoosstt  
ssuucccceessssffuull  pprraaccttiicceess  iinn  qquuaalliittyy  aanndd  pprroodduuccttiivviittyy  iimmpprroovveemmeenntt  iinn  tthhee  llooggiissttiiccss  pprroocceessss,,  aanndd    
aarrttiiccuullaattee  tthhee  rroollee  ooff  tthhee  llooggiissttiiccss  pprroocceessss  iinn  ssuucccceessssffuull  ccoommppaanniieess  iinn  tthhee  11999900´́ss..  TThhiiss  llaasstt  
ssttuuddyy  iiss  ddooccuummeenntteedd  iinn  aannootthheerr  bbooookk,,  AA..TT..  KKeeaarrnneeyy,,  11999911..    

MMiilllleerr,,  eettaall..,,  11999911  eexxaammiinnee  tthhee  ssttaattee  ooff  qquuaalliittyy  iinn  ssuuppppllyy  cchhaaiinn  ssyysstteemmss  wwiitthh  aa  ssuurrvveeyy  ooff  
222255  iinntteerrnnaattiioonnaall  ccoommppaanniieess  aanndd  sshhooww  tthhaatt  oonnllyy  4400%%  ooff  tthheemm  hhaadd  aa  ssaattiissffaaccttoorryy  ssuuppppllyy  cchhaaiinn  
qquuaalliittyy  pprrooggrraamm  iinn  ppllaaccee..  AAlloonngg  tthhee  ssaammee  lliinnee,,  SSoohhaall,,  eettaall..,,  11999999  pprreesseenntt  aa  ccoommppaarriissoonn  ooff  tthhrreeee  
ssttuuddiieess  ccoonndduucctteedd  iinn  NNoorrtthh  AAmmeerriiccaa,,  EEuurrooppee  aanndd  AAuussttrraalliiaa  wwhhiicchh  iinnvveessttiiggaatteedd  tthhee  aaddooppttiioonn  ooff  
qquuaalliittyy  mmaannaaggeemmeenntt  pprraaccttiicceess  iinn  tthhee  llooggiissttiiccss  ffuunnccttiioonn..  TThhiiss  rreeppoorrtt  ccoommppaarreess  tthhee  rreessuullttss  ooff  
MMiilllleerr,,  eettaall  ,,11999911,,  tthhoossee  ggiivveenn  bbyy  MMiilllleenn,,  eettaall,,  11999977,,  aanndd  tthhoossee  rreeppoorrtteedd  bbyy  TTeerrzziioovvsskkii,,  eettaall..,,  
11999977..  SSoohhaall,,  eettaall..  ffoouunndd  tthhaatt  aarroouunndd  7755%%  ooff  tthhee  rreessppoonnddeennttss  iinnddiiccaatteedd  tthhaatt  tthheeiirr  ffiirrmmss  hhaadd  
iimmpplleemmeenntteedd  aa  qquuaalliittyy  pprrooggrraamm  iinn  tthheeiirr  llooggiissttiiccss  ffuunnccttiioonn,,  aanndd  oouutt  ooff  tthhee  2255%%  wwhhoo  hhaaddnn´́tt,,  oonnee  
hhaallff  wweerree  ppllaannnniinngg  ttoo  iimmpplleemmeenntt  iitt  iinn  tthhee  nneexxtt  tthhrreeee  yyeeaarrss..  

TThhee  SSuuppppllyy  CChhaaiinn  CCoouunncciill  hhaass  ddeevveellooppeedd  aa  mmooddeell,,  SSuuppppllyy  CChhaaiinn  OOppeerraattiioonnss  RReeffeerreennccee  
((SSCCOORR)),,  wwhhiicchh  ccoonnttaaiinnss  ssttaannddaarrdd  ddeessccrriippttiioonnss  ooff  mmaannaaggeemmeenntt  pprroocceesssseess,,  ssttaannddaarrdd  mmeettrriiccss  ttoo  
mmeeaassuurree  pprroocceessss  ppeerrffoorrmmaannccee,,  mmaannaaggeemmeenntt  pprraaccttiicceess  tthhaatt  pprroodduuccee  bbeesstt--iinn--ccllaassss  ppeerrffoorrmmaannccee,,  
aanndd  aa  ssttaannddaarrdd  aalliiggnnmmeenntt  ttoo  ssooffttwwaarree  ffeeaattuurreess  aanndd  ffuunnccttiioonnaalliittyy..  TThhiiss  mmaannaaggeemmeenntt  ttooooll  ccaann  bbee  
uusseedd  ttoo  ddeeffiinnee  ssttrraatteeggiieess  ffoorr  iimmpprroovviinngg  tthhee  ssuuppppllyy  cchhaaiinn  ooppeerraattiioonnss  ppeerrffoorrmmaannccee..    

BBeeaammoonn,,  eettaall,,  11999988  pprroovviiddee  aa  mmooddeell  ttoo  aasssseessss,,  iimmpprroovvee,,  aanndd  ccoonnttrrooll  tthhee  qquuaalliittyy  ooff  tthhee  
ssuuppppllyy  cchhaaiinn  pprroocceessss..  TThhee  ffrraammeewwoorrkk  ooff  tthhee  pprroocceessss  ccoonnssiissttss  ooff  sseevveenn  mmoodduulleess;;  DDeeffiinniittiioonn  ooff  
tthhee  pprroocceessss  aanndd  aaccttiivviittiieess  ppeerrffoorrmmeedd,,  IIddeennttiiffiiccaattiioonn  ooff  ccuussttoommeerrss,,  tthheeiirr  rreeqquuiirreemmeennttss,,  
eexxppeeccttaattiioonnss  aanndd  ppeerrcceeppttiioonnss,,  DDeeffiinniittiioonn  ooff  qquuaalliittyy,,  DDeetteerrmmiinnaattiioonn  ooff  ccuurrrreenntt  qquuaalliittyy  mmeeaassuurreess,,  
EEvvaalluuaattiioonn  ooff  ccuurrrreenntt  pprroocceesssseess  aanndd  sseettttiinngg  qquuaalliittyy  ssttaannddaarrddss,,  IImmpprroovveemmeenntt  ooff  pprroocceessss,,  aanndd  
CCoonnttrrooll  aanndd  mmoonniittoorriinngg..  TThhiiss  pprroocceedduurree  eexxtteennddss  tthhee  pprriinncciipplleess  ooff  qquuaalliittyy  mmaannaaggeemmeenntt  ttoo  aa  
ssuuppppllyy  cchhaaiinn  ccoonntteexxtt..  

WWoommaacckk,,  eettaall..,,  11999944  aanndd  JJoonneess,,  eettaall..,,  11999977  eexxtteenndd  tthhee  ccoonncceepptt  ooff  wwaassttee  eelliimmiinnaattiioonn  aanndd  
lleeaann  pprriinncciipplleess,,  pprreevviioouussllyy    ddeeffiinneedd  bbyy    TTaaiiiicchhii  OOhhnnoo  aatt  TTooyyoottaa,,  ttoo  tthhee  wwhhoollee  cchhaaiinn..  TThhiiss  
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iimmpprroovveemmeenntt  mmoovveemmeenntt  ffooccuusseess  oonn  tthhee  ffllooww  ooff  vvaalluuee  ccrreeaattiioonn  aalloonngg  tthhee  ssuuppppllyy  cchhaaiinn,,  llooookkiinngg  
ttoo  eelliimmiinnaattee  aallll  tthhoossee  aaccttiivviittiieess  tthhaatt  ddoo  nnoott  aadddd  vvaalluuee..  AAnn  ooppttiimmiizzeedd  ssuuppppllyy  cchhaaiinn  pprroocceessss  
wwoouulldd  bbee  aa  hhiigghhllyy  ssyynncchhrroonniizzeedd  ooppeerraattiioonn  wwiitthh  llooww  iinnvveennttoorryy  lleevveellss  aanndd  vveerryy  rreessppoonnssiivvee..  
HHiinneess,,  eettaall..,,  11999977  pprroovviiddee  aa  ttoooollkkiitt  ffoorr  mmaappppiinngg  tthhee  cchhaaiinn  aanndd  ffaacciilliittaattiinngg  tthhee  iiddeennttiiffiiccaattiioonn  ooff  
wwaassttee..  

TTaayylloorr,,  22000000  rreeppoorrttss  tthhee  rreessuullttss  ooff  aa  rreesseeaarrcchh  pprroojjeecctt  ccaarrrriieedd  oouutt  iinn  tthhee  UUKK  aauuttoommoottiivvee  
ccoommppoonneenntt  ssuuppppllyy  cchhaaiinn..  TThhee  pprroojjeecctt  wwaass  uunnddeerrttaakkeenn  bbyy  tthhee  LLeeaann  PPrroocceessssiinngg  PPrrooggrraammmmee  wwiitthh  
tthhee  ppuurrppoossee  ooff  iinnttrroodduucciinngg  lleeaann  ssuuppppllyy  ssyysstteemmss  ..  IIttss  mmaaiinn  aaiimm  iiss  ttoo  eelliimmiinnaattee  ddee  aammpplliiffiiccaattiioonn  
ooff  ddeemmaanndd  ttoo  iimmpprroovvee  tthhee  ssuuppppllyy  cchhaaiinn  ppeerrffoorrmmaannccee..  TTaayylloorr  ssuuggggeessttss  aann  aapppprrooaacchh  ttoo  iiddeennttiiffyy,,  
mmeeaassuurree  aanndd  eelliimmiinnaattee  tthhee  BBuullllwwhhiipp  EEffffeecctt..  

It has been shown that the lack of synchronization, and hence, unfavorable 
performance level of a supply chain is significantly impacted by the Bullwhip Effect ( Simchi, 
1999, Lee, etal., 1997). In particular, service , inventory and response levels are related with 
the degree of intensity of this phenomenon.  

Lee, etal. 1997 show that the Effect is originated by the rational behavior of the 
members of the chain. This implies that firms that want to control and reduce the Effect have 
to focus in modifying the infrastructure of the chain and the related processes, instead of the 
behavior of its members. Four factors are identified that contribute to the growth of variability 
in the supply chain. These are the continuous updating of forecasts, lot ordering, price 
fluctuation and the use of rationing strategies.  

Once the causes of the Bullwhip Effect are identified, their control and elimination are 
possible. Lee, etal, 1997 recommend the implementation of the following strategies: 
Information sharing throughout the supply chain, alienation of distribution channels and 
improving the operating efficiency of the chain. 

 
2.1. Methodology for Supply Chain Improvement 

 
 The first step of the project was tutoring a group of executives in several areas of 
Logistics with the purpose of improving communication and understanding later on. This was 
then followed by a phase of analysis of the current situation. Information regarding main 
performance indicators such as service levels, market requirements, inventory levels and order 
behavior were collected. The structure of the chain and the distribution, production and 
inventory management system were examined thoroughly. The information was gathered 
through interviews with personnel across all different levels of the chain (Sales, Demand 
Planning, Production, and Distribution Departments). 
 This initial step served as the basis for determining several areas for improvement, 
which are briefly described in Figure No. 2. The next step was to review previously 
documented concepts and methodologies that could be used to solve the main problems and 
evaluate each one´s feasibility in the system under study. Solutions were then elaborated for 
each problem, and implementation plans were developed. 
 

3. Analysis and Diagnosis 
  

This section describes the assessment of several important performance parameters of 
the supply chain, and some aspects of its structure and infrastructure considered relevant in 
their behavior.  



   

 
3.1 Description of the Supply Chain Structure 
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 The structure of the supply chain consists of three echelons as shown by Figure 1. The 
first echelon consists of distributors that have direct contact with the customer. Three types of 
distributors are identified; The retailers formed by department and convenience stores, 
wholesalers and the international distribution network.  
 

See Figure 1 
 

The Distribution Centers (DC’s) of the company are at the next level of the chain. 
There are four DC’s, three of them located at Monterrey, close to the manufacturing plants, 
and the fourth is located in Xochimilco, central Mexico. This last center is used to distribute 
products to the southern and central regions of Mexico. It is important to notice that the firm 
operates with the policy of maintaining inventories for each sku for each market segment.   
 Finally, two manufacturing plants represent echelon three of the chain. These plants are 
located in Monterrey, Mexico. The production capacity of both plants total 47 million items 
per month.  
 

3.2 Inventory and Production Planning and Control System  
 

 The company’s inventory and production planning and control system can be regarded 
as a “push system”. Every month the demand for each sku in each market segment is 
forecasted. This is used as the basis for determining the level of production. Once defined that 
it is necessary to produce, the definitive production program is established considering the size 
of the economic production runs determined by the company for each sku. Generally, the 
amount produced is always greater than the one ordered.  

It is important to observe that the performance of the system is highly dependant on the 
precision of the forecasts. Hence, if the precision is deficient the result will be greater 
inventory levels or greater number of customers unsatisfied. The forecasting process is based 
on qualitative opinions given by Sales executives. This is strongly influenced by the 
establishment of sales goals or objectives, which most of the time substitute the results of the 
forecasting process.  

Additionally, it is worth mentioning that the determination of forecasts uses the 
information of the orders placed by the distributors to the DC’s of the company.  

 
3.3 Level of Relevant Indicators  

 
 The company produces and distributes a wide variety of glass items for last consumers 
as well as industrial consumers. These are distributed nationally and internationally through a 
product catalog. In 1999, this catalog included 448 items. 

 The company follows the policy of maintaining inventory for all the items in the 
catalog. A pareto analysis of the sales of these items revealed that 241, which account for 27% 
of total inventory, were not demanded. These items remained as inventory until they are 
cleared  through promotions. 
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The critical success factors for competing in the markets where the company 
participates are price, quality of conformance and response time. All industrial clients as well 
as the distributors ask the company for improved delivery times and reliability. The trend is 
for lower lot orders and more frequent shipments. The company’s current production facilities 
consist of process technology and equipment ideal for mass production. They follow policies 
for producing large economic production runs looking for high utilization rates and increased 
efficiency. The firm lacks of the flexibility to respond quickly to the market. For this reason, 
the production strategy has been changed from producing to order to producing to stock. 
 Customer service levels are also a matter of concern. The firm took a sample of the 
service levels in terms of fill rate for one of the main distributors of the company (called 
hereafter as Sor-Ana). They found that Sor-Ana was able to fulfill its needs from inventory on  
53% of the time during 1998, increasing it to 71% during 1999 and 2000. However, this is still 
considered as deficient by both Sor-Ana and the company. Both expect to achieve a fill rate of 
95%  as  a minimum.  
 Graph No 1  illustrates how the Bullwhip Effect is present along the supply chain of 
item number  1784587, “molde para pastel”. This effect occurs as well with all the items. The 
coefficients of variation of the demand ordered by Sor-Ana to the company increase about 
110% with respect to market demand. This increase in variability unfavorably impacts the 
forecast precision and the levels of safety stock required to handle it. The average forecast 
error obtained during the months of June to October of this year was 40% for the retailer 
segment and 45% for wholesalers. 
 

See Graph 1 
 

3.4 Supply Chain Performance Opportunity Areas 
 

Based on the previous analysis and a discussion with key logistics executives, several 
areas for improving levels of customer service level and inventory were identified. These are 
shown in Figure 2 in a cause - effect diagram. 

 
See Figure 2 

  
The most relevant opportunity areas deal with the improvement of the utilization of 

production capacity and the increase in demand forecasting precision. The use of commercial 
policies such as promotions and inefficient product catalogs, and production policies based 
upon economic runs, contribute to very inefficient utilization of productive capacity, and  
results in the generation of high levels of inventory.  

The Bullwhip Effect and its negative impact in forecast precision is caused mainly by 
the use of promotions, the strategies of lot ordering in distribution and the limited supply chain 
integration.  

The degree of forecast precision decreases with the use of schemes for forecasting and 
planning inventories for each and every market segment, and the use of subjective forecasting 
schemes which are biased  by the company´s management style. 

Once the potential areas for improvement were identified, the team of executives 
decided to evaluate several of the strategies in a sample of 44 items carried in the catalog, and 
one of the main distributors.  
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4. Evaluation of Improvement Strategies 

 
 The strategies first selected by the team were ways to simplify the product catalog, 
improve forecasting precision, and look for a better integration with distributors. 
 

4.1 Re-defining the Product Catalog  
 

The previous analysis yielded that the definition of the catalog is important because it 
affects the levels of inventory and the adequate use of the production capacity. Several 
products have very low demand, while others have great acceptance by the customer. Thus, it 
is important to have a procedure to design a catalog that really represents the needs of the 
market, and would therefore be a step to reduce diversity and complexity in the chain.  

With this in mind, it was decided to use a procedure for designing the catalog based 
upon a pareto analysis of the sales of the items. In summary, the catalog would only include 
those items rated as A and B in the pareto analysis. Upon applying this procedure to all the 
items sold by the company, it was found that the catalog should have been formed of 238 
articles instead of 448. The proposed new catalog would result in a decrease of 27% in the cost 
of inventory, approximately 7700,,000000  UUSSDD. 
 

4.2  Improving Forecasting Precision 
  
 The use of quantitative forecasting procedures for a sample of 44 items was 
investigated reaching the conclusions that moving averages and exponential smoothing 
procedures were the best. The criterion was the minimization of the mean absolute deviations. 
The more adequate error distributions were normal and lognormal. The estimation of the 
required safety stock levels was carried out with the expressions given by Brown,1959.  

 The impact of using these procedures for forecasting the 44 items instead of the 
qualitative ones yielded a reduction of 216 thousand sku’s in safety stock, equivalent to 
100,000 USD approximately.  

 
4.3 Centralizing Inventories   

 
 The strategy of centralizing inventories for each item originates the possibility of 
decreasing the level of total inventory due to the reduction in demand variability owed to its 
aggregation. Since the amount of safety stock is related directly with the variability of 
demand, one would expect a decrease in this concept after carrying out the centralization. 

To verify the application of this concept and evaluate the potential benefits, a 
comparison of the levels of total safety stock with and without the centralization was carried 
out. The result was that a reduction of 30% in the level of total safety stock could be achieved. 
This is equivalent to a reduction of 400,000 USD approximately. 

 
4.4 Establishing Strategic Alliances with Distributors 

 
In order to evaluate the impact of implementing this strategy it was decided to consider 

one of the main distributors. In this case the store chain Sor-Ana was selected because it had 
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the infrastructure required to make possible an alliance with the company. The company hasd 
experienced that when Sor-Ana asked for an item which was not available, the order was 
cancelled. Hence, a better service level translates directly into more sales. Recall that the 
current fill rate provided by the company is around 71% and that this should be increased to 
95%. Given this desired fill rate goal, it was estimated that the company would have sold to 
Sor-Ana 25 % more items during the last 20 months ,equivalent to about 230,000 USD. 

In addition to the previous benefit, one can also determine the amount of safety stock 
required when using market demand data instead of orders placed by Sor-Ana. The impact of 
this strategy was evaluated obtaining an additional reduction in safety stock required of 42%, 
equivalent to 247,000 USD. 

 
5. Conclusions and Recommendations 

  
 Given the favorable results of the evaluation, the firm is currently implementing the 
following strategies:  

- A mechanism to re-design the product catalog. 
- New quantitative forecasting procedures. 
- The centralization of inventories. 
- The establishment of a relation with Sor-Ana to share demand data and inventories. 
The team is currently working to extend the strategic alliance strategy with other 

distributors. Furthermore, the team will eventually have to deal with reducing economic 
production runs, which was initially avoided because they thought that it was necessary to 
have positive results to back them up, since substantial investments would probably be 
required in order to incorporate technology to make productive capacity flexible. Another 
important obstacle that should be dealt with refers to the management evaluation policies 
based upon resource efficiency and utilization rates, and unit cost. 
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Bullwhip Effect for Product No. 1784587 Molde para pastel
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Graph 1. Bullwhip Effect for Item No. 1784587 Molde para Pastel. 
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